INSIG2.002AUS PATENT 
TRANSMISSION MECHANISM WITH A DIFFERENTIAL MECHANISM 



Background of the Invention 

Field of the Invention 

[0001] The present invention relates to a transmission mechanism of automotive 
vehicles, and more particularly to a transmission mechanism with a caseless differential 
mechanism. 

Description of the Related Art 

[0002] Conventionally, two differential mechanisms of prior art are disposed on 
the front axle and rear axle. As a result, the transmission mechanism of prior art is of a large 
size, a complex structure and a relatively higher cost of manufacturing, and makes a 
clearance between the chassis of the automotive vehicle and the ground decreased. When an 
automotive vehicle equipped with the transmission mechanism encounters weaker roads, 
such as loose soil, foothill and the like, wheels of the automotive vehicle may lose adhesions 
to the ground to cause skidding. 

[0003] Hence, a transmission mechanism that overcomes the above-mentioned 
problems is desired. 

Summary of the Invention 

[0004] Accordingly, an object of the present invention is to provide a 
transmission mechanism that overcomes the shortcomings in the prior art. 

[0005] In order to achieve the above-mentioned object, a transmission mechanism 
for an automotive vehicle of the present invention comprises a first gear connected with a 
motor of the automotive vehicle; a propeller shaft, on which a sliding gear and a second gear 
are mounted; a differential mechanism including a left side bevel gear, a planetary gear 
bracket and a right side bevel gear; a core shaft passing through the differential mechanism; a 
dual tandem gear mounted on the core shaft; a third gear mounted on the core shaft and 
meshing with the second gear; two rear wheel output shafts disposed in parallel below the 
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core shaft; a fourth gear and a fifth gear mounted on the two rear wheel output shaft, 
respectively, and engaged to the right side bevel gear and the left side bevel gear, 
respectively; and two front wheel output shafts removably connected with the two rear wheel 
output shafts, respectively. The sliding gear can be regulated to engage either the first gear or 
the dual tandem gear so that the propeller shaft can obtain different rotate speeds. 

[0006] In one embodiment of the present invention, the dual tandem gear has a 
larger gear and a smaller gear, and the sliding gear has a first outer gear and an inner gear, 
wherein the larger gear can engage the first gear and the sliding gear can be regulated to 
engage the smaller gear with the first outer gear or to engage the first gear with the inner 
gear. 

[0007] In another embodiment of the present invention, the two front wheel 
output shafts are connected with the two rear wheel output shafts by two overrunning 
clutches, respectively. 

[0008] In fiirther embodiment of the present invention, both of the two clutch 
members is overrunning clutch, such as a fiiction sprag type one way overrunning clutch and 
a roller type one way overrunning clutch. 

[0009] Other objects, features and advantages of the present invention will 
become apparent from the following detailed description in conjunction with the 
accompanying drawings. 

Brief Description of the Drawings 

[0010] FIG. 1 is a schematic plan view of a- transmission mechanism in 
accordance with the present invention; and 

[0011] FIG. 2 is a schematic and sketching side view showing the location of 
shafts of the transmission mechanism as shown in FIG. 1. 

Detailed Description of the Preferred Embodiment 
[0012] The present invention will be fiirther described below with reference to the 
drawings. 
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[0013] Referring to FIGs. 1 to 2, a transmission mechanism 100 of an automotive 
vehicle in accordance with the present invention comprises a driving power input shaft 30, a 
propeller shaft 4, a core shaft 8, two rear wheel output t shafts 9 and 17, two front wheel 
output shafts 14 and 16, and a caseless differential mechanism 6 including a left side bevel 
gear 5, a planetary gear bracket 62 and a right side bevel gear 7. 

[0014] The driving power input shaft 30 is connected with an engine (not shown) 
of the automotive vehicle. A first gear 1 is moxmted on the input shaft 30 via splines. One 
end of the propeller shaft 4 is mounted within the fu-st gear 1 via a roller bearing 404, and the 
other end of the propeller shaft 4 is moimted within a bearing bracket 402. A sliding gear 2 is 
slidably mounted on the propeller shaft 4 via splines and provides a first outer gear 205 and 
an inner gear 203 which can mesh with the first gear 1. A recess 207 is provided at the outer 
surface of the sliding gear 2 to accommodate a fork of a clutch of the automobile vehicle (not 
shown). A second gear 3 is also mounted on the propeller shaft 4 via splines close to the 
bearing bracket 402. 

[0015] Elements of the caseless differential mechanism 6 used in the invention 
are the same as those in the prior art except those specifically described herein. A dual 
tandem gear 15 having a larger gear 153 and a smaller gear 151 is mounted on the core shaft 
8 via ball bearings. The gear 153 meshes with the first gear 1. The sliding gear 2 can be 
regulated to either engage the smaller gear 151 or the first gear 1 . A third gear 1 1 is mounted 
on the core shaft 8 via splines and meshes with the second gear 3. The left side bevel gear 5 
having a second outer gear 52 and the right side bevel gear 7 having a third outer gear 72 are 
slidably mounted on the core shaft 8. 

[0016] The two rear wheel output shafts 9 and 17 are disposed in parallel below 
the shaft 8, and connected with two rear wheels (not shown) of the automotive vehicle, 
respectively. A fourth gear 10 and a fifth gear 12 are mounted on the two rear wheel output 
shaft 9 and 17 via splines and mesh with the third outer gear 72 and the second outer gear 52, 
respectively. 

[0017] The two front wheel output shafts 14 and 16 are connected with two front 
wheels (not shown) of the automotive vehicle, respectively. Two clutch members 20 and 22 
including but not limited to an overrunning clutch, such as a fiiction sprag type one way 
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overrunning clutch and a roller type one way overrunning clutch are mounted on the rear 
wheel output shafts 9 and 17 via splines that are detachably connected with the two front 
wheel output shafts 14 and 16, respectively. 

[0018] It is to be understood the transmission mechanism 100 fiirther comprises 
an additional driving power input shaft 160 in order to meet additional fimctionality. 

[0019] The operation of the transmission mechanism 100 of the present invention 
will now be described as follows. The driving power is first transmitted to the driving power 
input shaft 4 through the sliding gear 2. The sliding gear 2 can be regulated to mesh with 
either the first gear 1 or the smaller gear 151 of the dual tandem gear 15 to make the shaft 4 
obtain different rotating speeds. In any case, the second gear 3 is driven to rotate, and then 
the third gear rotates. 

[0020] The core shaft 8 is driven by the third gear 11. Then, the core shaft 8 
drives the planetary gear bracket 62 to rotate so as to drive the left side bevel gear 5 and the 
right side bevel gear 7 to rotate. Thus, two rear wheel output shafts 9 and 17 can be driven 
by the fourth gear 10 and the fifth gear 12, respectively. When the two front wheel output 
shafts 14 and 16 are connected with the two rear wheel output shafts 9 and 17 via the two 
clutch members 20 and 22 respectively, the four shafts 9, 17, 14 and 16 can be driven at the 
same time. If one of the two clutch members 20 and 22 is detached, the three shafts 9, 17, 14 
or 9, 17, 16 can be driven at the same time. If both of the two clutch members 20 and 22 are 
detached, the two shafts 9 and 17 can be driven at the same time. 

[0021] In contrast to the prior art, the transmission mechanism of the present 
invention makes use of a caseless differential mechanism to drive four wheels instead of two 
differential mechanisms of the prior art disposed on the front axle and the rear axle. As a 
result, the transmission mechanism is compact and inexpensive, and increases the clearance 
between the chassis of the automotive vehicle and the ground. The transmission mechanism 
of the present invention can lock the two wheels at the same side by connecting the rear 
wheel input shaft with the front wheel input shaft by the clutch member. Thus, the 
performance of the automotive vehicle is improved. 

[0022] It is understood that the particular structures embodying the present 
invention shovra and described above are only used for illustrating the present invention, and 
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are not intended to limit the invention. Any modifications or variations to the present 
invention without departing from the spirit of the invention shall be fallen into the scope of 
the invention defined by the appended claims. 
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